Evidence that the action of calcitonin on rat osteoclasts is mediated by two G proteins acting via separate post-receptor pathways.
Calcitonin inhibits osteoclastic bone resorption and its action involves two separate acute effects on the osteoclast, both essential to the action of the hormone: abolition of cell motility (Q) and marked cellular retraction (R). The former was mimicked by dibutyryl cyclic AMP and cholera toxin and the latter by pertussis toxin, ionomycin and increases in ambient calcium. Aluminium fluoride ions produced both Q and R effects, while lithium prevented both. In addition, calcitonin elicited a biphasic elevation of cytosolic-free calcium in single isolated osteoclasts. We propose that the action of calcitonin is mediated by at least two G proteins, one responsible for the Q effect and the other for the R effect. In addition, two second messengers, cyclic AMP and calcium, are involved. These findings may help to explain the potency of calcitonin in inhibiting bone resorption, and may allow the rational design of new therapeutic agents designed to alter osteoclast behaviour.